Structure of the acyl-glucose-dependent anthocyanin 5-O-glucosyltransferase gene in carnations and its disruption by transposable elements in some varieties.
The pink, red and crimson petal colors of carnations (Dianthus caryophyllus) are produced by anthocyanins. The anthocyanins, pelargonidin and cyanidin can be modified by two glucoses at the 3 and 5 positions, and by a single malic acid. Petal color variation can result from failure of such modification, for example, the lack of a glucose at the 5 position is responsible for the color variants of some commercial varieties. With respect to this variation, modification by 5-O-glucosyltransferase plays the most important role in glucosylation at the 5 position. Recently, we identified a novel acyl-glucose-dependent anthocyanin 5-O-glucosyltransferase (AA5GT), that uses acyl-glucoses, but not UDP-glucose, as the glucose donor. Although we showed that loss of AA5GT expression was responsible for loss of glucosylation at the 5 position of anthocyanin in some varieties, the cause of this repression of AA5GT expression could not be determined. Here, we have succeeded in isolating the AA5GT gene and found that it consists of 12 exons and 11 introns. In carnation varieties lacking a glucose at the 5 position, we identified the insertion of two different retrotransposons, Ty1dic1 and Retdic1, into AA5GT. Ty1dic1, which belongs to the class I long terminal repeat (LTR)-retrotransposons of Ty1/copia families, was inserted into exon 10. Retdic1, which includes a long interspersed nuclear element (LINE)-like sequence, was inserted into intron 5. Thus, insertion of either Ty1dic1 or Retdic1 can disrupt AA5GT and result in the lack of glucosylation at the 5 position in anthocyanins.